INTRODUCTION
India is endowed with rich chromite ore deposits, situated in the Sukinda belt of Orissa state, on the eastern coast. The ore reserves are estimated at about 17 million tones and the annual production is around 310 χ 10 3 tons III. During the mining of the chromite ore, an overburden to the extent of ~ 8 to 10 times of the ore is generated. The considerable quantities of the overburden material generated during mining operations (~ 2 million tones per year), has been analysed at an average of 0.5 -0.8 wt.% nickel oxide (at some places a higher nickel content, 1.22 wt.%, has also been recorded) and 0.02 -0.04 wt.% cobalt oxide III.
Considering the large tonnages 1 of the production, the chromite ore overburden can prove to be a useful source * Corresponding author (pkt@magnum.barc.ernet.in) material for both nickel and cobalt, as the country does not have any large deposits of nickel sulphides, neither has any viable process so far been developed to recover nickel and cobalt from the low grade lateritic deposits of Sukinda region. This overburden of chrome ore, which, at present, is being dumped as mining waste, may be considered as a potential source for both nickel and cobalt in the near future as its mining does not involve any additional cost. The chromite ore overburden deposits of Sukinda belt can roughly be divided into five different segments (Table 1) III.
Table 1
Production of overburden from different operating mines in Orissa (Projected figures) Table 2 .
It is obvious from this composition that in any extraction process to recover nickel, the primary objective should be to separate iron from nickel. In the present investigation, this nickel-rich fraction, referred to as ore in the text, has been used to study the selective removal of iron.
Iron (in the form of Fe 2 0 3 ) is the major component (close to almost 70 wt.%), present in the overburden ore samples ( Table 2) . That is why it becomes imperative to remove Fe 2 0 3 before processing the ore for the recovery of nickel/cobalt. It has been found from the literature that a sulphurization/sulphidisation (of the iron oxide to In the present investigation, a combination of sulphurization/sulphidisation and chlorination/ chloridizing processes was adopted to upgrade the ore by way of removing Fe 2 0 3 . During the heating cycle, the stopcock was kept open and the exhaust gas was let out into the laboratory ventilation system through a bubbler, containing water.
THERMODYNAMIC CONSIDERATIONS
After completion of the reaction, the furnace was switched off and the stopcock was closed to prevent the reaction of moisture/air with the respective sulphide(s)
to form corresponding sulphate(s).
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EXPERIMENTAL
The experimental setup used for carrying out the sulphurization/sulphidisation and subsequent chlorination/ chloridisation are shown in Figures 3 and 4 respectively. 
Sulphurization/Sulphidisation
can be converted into stable NiS 2 .
Both the sulphides of iron and nickel, upon chlorination, get converted to their respective chlorides as their free energies of formation are about the same. However, FeCI 3 , being more volatile, vaporizes and gets condensed in a condenser, leaving behind nickel chloride in the reactor as residue. It was observed that a minimum duratiofi of 2h was required to achieve the quantitative conversion of respective oxides to their corresponding sulphides during sulphurization. Similarly, the lower thlorination time (< 2h) resulted in the decreased (percentage) removal of iron. Table 3 gives the results of the sulphurization and chlorinating conditions. It is seen from these results that the maximum removal of iron (93.41 wt.%) was achieved by sulphurizing a mixture of ore and sulphur in the proportion 10:6 at 973K for 2h, followed by chlorination at 673K for 2h by maintaining a chlorine flow rate of 0.8 mV. Under these conditions. Table 3 Effect of experimental parameters on the (mass %) percentage removal of iron
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CONCLUSION
A combination of sulphurization and chlorination processes, by using elemental sulphur and chlorine respectively, has been found to be effective 
